Abstract-In this paper, a digital clock is designed where the microcontroller is used for timing controller and the font of the Bangla digits are designed, and programmed within the microcontroller. The design is cost effective, simple and easy for maintenance.
I. INTRODUCTION
A clock is an instrument for measuring time. In principle, it requires no more than some physical process which will proceed at a known rate, and a way to gauge how long that process has been continuing. There are different types and sizes of clocks are available.
Depending on the method of time display, clocks can be classified by four types. They are i) analog clocks, ii) digital clocks, iii) auditory clocks, iv) textual clocks. Digital clocks display a numeric representation of time. Two numeric display formats are commonly used on digital clocks. They are: 24-hour notation with hours ranging 00 to 23 and 12 hour notation with AM/PM indicator. Most digital clocks use an LCD or LED display.
Generally for the designing a digital clock, a microcontroller is used as the controller of the circuit and a Real Time Clock IC [4] is used as counter. But for displaying a Bangla digit character set in Seven Segment Display [5] , it is required to use about a hundred or more NAND/NOR gate. It is not feasible to use so many gates and it will increase the size of the hardware too. To solve this problem, bangla digits are designed and programmed in the microcontroller and LCD display [1] is used as a display.
II. SOFTWARE DESIGN
The software design process consists of two steps. 1) Bangla digit design 2) Clock algorithm design
A. Bangla digit design
Bascom-8051 [3] is used to design and simulate Bangla digits. It is a windows BASIC compiler for the AVR family microcontroller. The main advantage of using this software is that, it has an LCD designer by which it is possible to design custom characters or digits for LCD display. It is also possible to examine the custom design using LCD simulator. The responsibility of this process is to count time. At beginning of the process hour, minute and second are set to zero. After passing each second, second is incremented and checked if it exceeds fifty-nine. When second exceeds fifty-nine then second is set to zero and minute is incremented. After passing one minute, it is checked if minute exceeds fifty-nine. when minute exceeds fifty-nine then minute is set to zero and hour is incremented. After passing one hour, it is checked if hour exceeds twenty-three. When hour exceeds twenty-three then hour is set to zero and the process continues all over again.
2) Time adjustment process: The responsibility of this process is to adjust time. This process starts when the user has pressed the SET button. Then, it is checked if the INCREMENT button is pressed. If Yes then hour is incremented and checked if the value is twenty-four. If Yes then hour is set to zero. On the other hand, if the DECREMENT button is pressed then hour is decremented and checked if the value is minus one. If Yes then hour is set to twenty-three.
The user again presses the SET button for modifying minutes. It is checked if the INCREMENT button is pressed. If Yes then minute is incremented and checked if the value is sixty. If Yes then minute is set to zero. If the DECREMENT button is pressed then minute is decremented and checked if the value is minus one. If Yes then minute is set to fifty-nine.
Similarly, the user again presses the SET button for altering seconds. It is checked if the INCREMENT button is pressed. If Yes then second is incremented and checked if the value is sixty. If Yes then second is set to zero. if the DECREMENT button is pressed then second is decremented and checked if the value is minus one. If Yes then second is set to fifty-nine. Now, the user again presses the SET button to stop the process.
III. DESIGN OF DIGITAL CLOCK
The design of a clock circuit includes three units. They are input unit, processing unit and output unit. For input three push button switches are used which reset the time of the clock. For processing a microcontroller AT89C4051 [2] is used. And for output 16*2 LCD display is used. 
A. List of circuit components

B. Circuit description
The three switches set, increment and decrement of the clock are connected to microcontroller through port P3.2, P3.1 and P3.0 shown in figure 6 . The crystal oscillator of the clock is connected to the microcontroller through pin no. 5 and 4. The upper four bits of the LCD display is connected to microcontroller pin no. P1.7, P1.6, P1.5, P1.4. The enable, reset pin of the LCD is connected to the microcontroller with pin no. 15 and 14. The R/W pin of the microcontroller is connected to the ground. The contrast of the LCD is connected to the potentiometer. The power supply connection is connected to the pin no. 20 and ground connection is to the pin no. 10.
IV. SOURCE CODE IMPLEMENTATION
The source code is written in BASIC language. It is possible to enhance the capability of this digital clock. With some hardware and software modification, it can become a fully automatic digital alarm clock showing digits in Bangla. This digital Bangla clock can be more useful if it can provide information like 12 hour clock or 24 hour clock, days of a week, month names, year etc. This features can be added very easily by software modification. In this design, 16*2 LCD display is used and first eight blocks is used to display second, minute and hour. So there are another eight blocks left to show additional information. The microcontroller AT89C4051 which has 4K memory, has enough memory space available for the additional programming of the microprocessor. The display of the digital Bangla clock can be more attractive by using graphic LCD.
